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ILL – where we are now  !

• The Millennium Programme is where we 
are going

The positioning 
of ILL and the 
new Road map
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ILL is Positioning itself in Europe and the World

The Millennium Programme & Seismic Refit going well

WhatWhat’’s s happening happening at at ILL ?ILL ?

ILL is reliable for the User & the Science is good
Number of Unforeseen Interuptions to the Beam 

per year

0

2

4

6

8

10

1994 1996 1998 2000 2002 2004

Operational Year

U
nf

or
es

ee
n 

In
te

ru
pt

io
ns

We are working on a 
120 M€ Medium Term 

Development Plan



SNS Neutron Science Day 8th October 2004 Innovative Science at European Neutron Scattering Facilities C J Carlile           4

FRM-II Munich

ILL is positioning itself in Europe and the World…

J-PARC Tokai
SNS Oak Ridge

….. by building on our strengths today

ILL’s strengths 
- where intense beams of cold neutrons are needed
- by the use of focussing monochromators 

and closely coupled guides
- where white beams are needed
- where beam reliability is needed

and scheduling predictability is valued
- where polarised neutrons are needed
- where beam stability is needed
- in high impact scientific journal papers
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Science, Physical Review Letters, PRB, PRE, JACS & J. 
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ILL medium term development plan

Partnership for Materials & Soft Matter

Science
Centre

- Conferences 
- Training
- Outreach

4th Guest House
Creche

Advanced Neutron
Technology Centre

Restaurant

New Entrance & User Reception

Delivery & Distribution

Partnership for Structural Biology
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The ILL reactor – 58 MW

Čerenkov Radiation

Facilities at ILL

25 Public instruments
11 CRG instruments
5 Test beams

Operates 225 days per year (but 150 for 2003 - 2005)
Delivers about 6500 instrument-days for science
Cost per instrument-day about 10 k€

Researcher-visits  1700
Experiments 700
Publications 450

Lifetime to 2024 at least
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Focussing Monochromators & Area Detectors
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Rebuild IN5 Secondary Spectrometer

Primary - gain 10 to 15
recently achieved

Secondary -
gain 6 to 8

to be achieved
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Flux Line Lattices in High Tcs
by Small Angle Scattering

.

MgB2 single crystal
95% B11 enriched

98µg !!
0.75mm2x30µm

Count limit liftedCount limit lifted
from 50 kHz to 12 MHzfrom 50 kHz to 12 MHz
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Electric Dipole Moment using 9.83 Å Neutrons

Cryo-edm set-up 
on H53

Moderation in 
superfluid helium 

from cold to ultra-
cold neutrons
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New monochromator
gave a gain of 3

Magnetic  Nuclear   

Polarisation Analysis can be powerful – MnO

1 bank of
new analysers -

a further gain of 24
& 2 more banks to go
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Polarisation techniques are important
D7 polarising
supermirrors

IN20 Heusler monochromator

Polarising
3He Project

Cryopad
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Isabelle Hazemann - Strasbourg
100mg of Aldose Reductase.

A human enzyme which transforms
glucose to sorbitol. 

Implicated in diabetes.

The Deuteration Laboratory

“More than simply neutrons……”

Science 
Portals
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A hydrogenated protein

partially deuterated

by H2O / D2O exchange 

1 mm
0.4 mm

Low resolution : 4.5Å, V = 0.10 mm3

Neutron Laue diffraction - Podjarny.

NO NO 
SUCCESSSUCCESS

A fully deuterated protein

obtained by Deuterium culture

(ILL – Grenoble protocol)

1 mm

0.6 mm

thickness 0.23 mm

Medium resolution : 2.2Å, V = 0.14 mm3
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Where is the ILL now scientifically ?

• Molecular Magnets V15

• New teeth for old

• Spider dragline silk

• Kevlar structure neutrons/deuteration

• Time violation in neutron decay

• 14th cent. Dutch spoon

• Neutron quantisation
in the earth’s magnetic field



SNS Neutron Science Day 8th October 2004 Innovative Science at European Neutron Scattering Facilities C J Carlile           16

Making MAPS of Magnetism

The ISIS Cold Neutron Target
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Hahn Meitner Institut Berlin Berlin Neutron Scattering Center

10 MW research reactor facility with 
the most extensive user service in 
Germany

Under construction:
2nd Guide Hall with 25 T Magnet
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Magnetic field induced Bose-Einstein condensation 
of the triplet states in TlCuCl3

(Ch. Rüegg et al, Nature 423, 62-65 (2003))

Hahn Meitner Institut Berlin Berlin Neutron Scattering Center

Neutron scattering at high
magnetic fields up to 17 T:

New opportunities in the
• study of magnetism
• correl. electron systems
• ···

Specialty of BENSC

In the future: 25 T

Field induced Bose-Einstein
condensation demonstrated
by high-field inelastic neutron
experiments at BENSC 
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FRM-II Munich
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the primary, s-shaped curved and the 
secondary,  focussing neutron guide

flight chamber with detectors

7 chopper discs in 
4 housings

sample chamber

First spectral flux measurements at the time-of-flight spectrometer 
TOFTOF of the FRM-II

Profile of the 
primary beam
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Laboratoire Léon Brillouin
CEA-Saclay
France

24 spectrometers

Orphée : a 14 MW reactor

View of  neutron guide hall

Intruments inside the containment
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Aiming for 
diffraction at 400 

kbar

G61 Supermirrors focussing system
Cells for diffraction
(sample volume < 0.1mm3)

Enable high pressure, 
low temperature and 

high magnetic field at 
the same time



SNS Neutron Science Day 8th October 2004 Innovative Science at European Neutron Scattering Facilities C J Carlile           23

Magnetic order of solid 
oxygen at P=43 kbar
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I. Goncharenko

Oxygen phase diagram Measurements along this line
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IBRIBR--2 pulsed reactor 2 pulsed reactor 
FLNP JINR, FLNP JINR, DubnaDubna

Parameters
Active core

Main movable 
reflector

Additional movable 
reflector

Fuel PuO2

Active core volume 22 dm3

Cooling liquid Na
Average power 2 МW
Pulsed power 1500 MW
Repetition rate 5 s-1

Average flux 8·1012 n/cm2/s
Pulsed flux 5·1015 n/сm2/s
Pulse width 215 / 320 μs
(fast / therm.)
Number of beams 14

HRFD
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REMUR
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DiffractometerDiffractometer DNDN--12 12 for high pressure research at IBRfor high pressure research at IBR--22

Sapphire anvil high-pressure 
cell, Р up to 70 kbar (cylinder
48 mm ∅ x 164 mm height).

DyD
3

V=0.027 mm3
P=9.5 GPa

t=24 h
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Experimental diffraction 
pattern from microsample 
of DyD3 under high 
pressure obtained at DN12
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